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Methods for Dissolution
and Neutralization of Solid
Nitrocellulose Propellants
and Plasticized Military
Munitions

Patent #: US 8,865,961 B2

MuniRem Environmental,
LLC. 111 Riverbend Road,
Ste 270, Athens, GA 30602
(706) 202 4296
vnzengung@munirem.com

MuniRem
Environmental
(MRE) developed an
innovative method
to dissolve the
different sized
propellants (single,
double and
composite base)
followed by rapid
neutralization at
ambient
temperature. The
cellulose is
transformed to
glucose and
mannose primarily,
with smaller
amounts of
arabinose and
xylose sugars. The
nitro groups on
nitrocellulose are
transformed to
nitrite and nitrate
primarily. The solid
residues consist of
cellulose. The
process is a wet
chemistry process
in which organic
solvents (alcohol or
ketone), water and a
hydroxide are the
main reagents.

MRE developed the
technology at the
bench scale using
commercial
smokeless powder
and field (pilot)
tested at Indiana
AAP on military
grade double base
propellants.
Subsequently,
MRE developed
Propellant
Destruction Kits
(PDKs) for Army
HQ for use to
neutralize small
amounts of
propellant
recovered at a
beach in Hawaii.

MRE’s technology is
easily implemented
on-site at Camp
Minden. It will
involve constructing
multiple reactors
(reaction tanks) for
use in dissolution
and destruction of
the M6. There will be
a space requirement
of about 2 acres for
the set-up which will
include a biological
treatment of the
produced
wastewater in lined
lagoons.

The M6 propellant will
be degraded to form
wastewater and
cellulosic solid
residues. The M6 mass
will be reduced by
>95% leaving <5% non
energetic solid residue
(cellulose). The solid
residue may be
disposed at a landfill or
combusted. The
wastewater will be
treated by a
biodegradation process
similar to wastewater
treatment plant. There
is no time to develop a
process to recover
energy from the sugars
that are produced as
by-products of the M6
destruction.

Air scrubbers will
be installed to
capture and treat
the gases (NOX,
NH3 and VOCs)
emitted from the
reaction tanks.
Since the
approach is a wet
chemistry
process and is
exothermic, there
is a slight chance
of a runaway
reaction. The
latter will be
mitigated in the
design by
constructing
jacketed reaction
tanks for efficient
heat exchange.

Additionally, air
quality will be
monitored in the
treatment facility
and workers will
wear protective
clothing for
additional safety.

The throughput is
estimated at 34,000
Ibs per day. Multiple
reaction tanks will
be constructed and
operated in parallel
simultaneously.
There will be a need
to shutdown and
repair a reactor
occasionally, while
the rest of the
reactors remain in
operation. Weather
will not limit the
operations at the
processing plant.
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